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Registries what we are actually doing Registries what we are actually doing 
and doing something about it and doing something about it 

(if (if ““itit””
 

can be better!)can be better!)



“If you do not know what you are doing, 
then you should not be doing it.”



Global Interest in Registries Global Interest in Registries 

•• Development of International RegistriesDevelopment of International Registries
•• Implemented in the US, EU, and interest Implemented in the US, EU, and interest 

in emerging markets in emerging markets 
•• IT & Provision of HealthcareIT & Provision of Healthcare
•• Benefits of registriesBenefits of registries
•• Quality improvement deliverablesQuality improvement deliverables



Registries CanRegistries Can

•• Capture high quality clinical data efficientlyCapture high quality clinical data efficiently
•• Track patientsTrack patients’’

 
longitudinal carelongitudinal care

•• Track drugs and devicesTrack drugs and devices
•• Be linked to biological and imaging dataBe linked to biological and imaging data

•• Be used for scientific discoveryBe used for scientific discovery

•• Complement and support randomized clinical Complement and support randomized clinical 
trialstrials

•• Help drive new evidence into routine practiceHelp drive new evidence into routine practice



RegistriesRegistries
 Crucial IssuesCrucial Issues

•• Relevant data capturedRelevant data captured
•• Scope as broad as possible (all patients Scope as broad as possible (all patients 

versus subsets)versus subsets)

•• Definitions harmonizedDefinitions harmonized
•• Accurate complete data entry (GI,GO)Accurate complete data entry (GI,GO)
•• Data auditedData audited

•• Avoid shoe stringsAvoid shoe strings
•• Data analytics responsiveData analytics responsive

•• Oversight Oversight 



Societal RegistriesSocietal Registries
 What could they offer?What could they offer?

•• Harmonized objective audited dataHarmonized objective audited data

•• Sophisticated analytics without COISophisticated analytics without COI

•• Blend clinical and administrative dataBlend clinical and administrative data

•• Capture all procedures Capture all procedures ––
 

numerator + denominatornumerator + denominator

•• Capture medically treated patientsCapture medically treated patients

•• Track device iterations and changes in patient Track device iterations and changes in patient 
selectionselection

•• Serve as FDA, CMS mandated studiesServe as FDA, CMS mandated studies



Number of sites and patient records Number of sites and patient records 
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STSSTS--ACC National RegistryACC National Registry
 PrecedentsPrecedents

•• INTERMACS RegistryINTERMACS Registry--
 

NIHNIH

•• ACCACC--NCDR National ICD RegistryNCDR National ICD Registry--
 

Expanded Expanded 
Indication PAS Indication PAS --

 
MADITT II with BSCMADITT II with BSC

•• ASCERT TrialASCERT Trial--
 

STSSTS--ACCACC

•• NHS TAVI CCAD National DatabaseNHS TAVI CCAD National Database--
 

United United 
KingdomKingdom

•• STSSTS--SSMDF Linkage for cardiac surgery SSMDF Linkage for cardiac surgery 
outcomesoutcomes



Aortic Aortic StenosisStenosis
 

and TAVRand TAVR

CP1221265-2



TAVRTAVR

•• Transformational technologyTransformational technology
•• Application in high risk patients, and Application in high risk patients, and 

patients without treatment according to patients without treatment according to 
evidence based Guidelines evidence based Guidelines 

•• Although used in approximately 50,000 Although used in approximately 50,000 
patients world wide, only one RCTpatients world wide, only one RCT

•• Technology is complex and changing Technology is complex and changing 
rapidlyrapidly

•• Patient selection crucial : frailty versus Patient selection crucial : frailty versus 
futilityfutility



TAVRTAVR

•• Optimal application requires Health Care Optimal application requires Health Care 
Teams involving multiple Teams involving multiple specialitiesspecialities

 
in in 

expert centersexpert centers
•• Patient selection Patient selection ““creepcreep””

 
is occurring is occurring 

•• Risk benefit ratio varies depending on Risk benefit ratio varies depending on 
technology, approach and patient technology, approach and patient 
selection criteriaselection criteria

•• Professional Societal Goal : Rational Professional Societal Goal : Rational 
dispersion to optimize patient dispersion to optimize patient safteysaftey

 
and and 

outcomeoutcome



STSSTS--ACC National TVT RegistryACC National TVT Registry
 The VisionThe Vision

•• National Registry of ALL TAVRNational Registry of ALL TAVR
•• Linkage of STS and ACC NCDR databasesLinkage of STS and ACC NCDR databases
•• STS Adult Cardiac Surgery DatabaseSTS Adult Cardiac Surgery Database

•• Present in 95% of the >1,100 U.S. Heart Surgery CentersPresent in 95% of the >1,100 U.S. Heart Surgery Centers
•• >4 Million records>4 Million records

•• ACCFACCF--
 

NCDRNCDR
•• Present in 80% of ~1,500 U.S. Interventional Catheterization Present in 80% of ~1,500 U.S. Interventional Catheterization 

LabsLabs
•• >7Million records>7Million records

•• Develop TAVR  new module harmonized with both databasesDevelop TAVR  new module harmonized with both databases
•• Linkage with CMS administrative databaseLinkage with CMS administrative database
•• Linkage with SSDMFLinkage with SSDMF
•• Linkage with ACC Pinnacle Outpatient Registry for all aortic Linkage with ACC Pinnacle Outpatient Registry for all aortic 

stenosis managementstenosis management
•• Creation of a Creation of a ““research engineresearch engine””

 
for future studiesfor future studies



SteeringSteering
CommitteeCommittee

STSSTS--ACCACC
LeadershipLeadership

FDA/CMS ex officioFDA/CMS ex officio

Science Science ––
Module CreationModule Creation

CommitteeCommittee
STSSTS--ACCACC

Members and StaffMembers and Staff

Research and Research and 
Publications Publications 
CommitteeCommittee

STSSTS--ACCACC
Members and StaffMembers and Staff

Advisory GroupAdvisory Group
IndustryIndustry

And Other And Other 
StakeholdersStakeholders

STSSTS--ACC National TVT RegistryACC National TVT Registry



IndustryIndustry

RegulatoryRegulatory
 FDA, CMSFDA, CMS

Physicians, Physicians, 
Health Care Health Care 

TeamsTeams

PatientsPatients

Role of Professional SocietiesRole of Professional Societies
 Partners Partners 



STSSTS--ACC TVT National RegistryACC TVT National Registry
 Steering CommitteeSteering Committee

STSSTS
•• Fred Edwards Fred Edwards 
•• Fred GroverFred Grover
•• Michael MackMichael Mack
•• Dave Dave ShahianShahian
EXEX--OFFICIOOFFICIO
FDAFDA
•• DanicaDanica

 

MarinacMarinac--DabicDabic
CMSCMS
•• JymeJyme

 

SchaferSchafer
INTERMACSINTERMACS
•• David David NaftelNaftel
ADVISORY GROUPADVISORY GROUP
•• INDUSTRYINDUSTRY
•• AATSAATS
•• SCAISCAI

ACCACC
•• Ralph Ralph BrindisBrindis
•• John CarrollJohn Carroll
•• David HolmesDavid Holmes
•• Murat Murat TuzcuTuzcu
NCDR StaffNCDR Staff
•• John RumsfeldJohn Rumsfeld
•• Kathleen HewittKathleen Hewitt
STS STAFFSTS STAFF
•• Cynthia Cynthia ShewanShewan
DATA MODULE CONSTRUCTION/ DATA MODULE CONSTRUCTION/ 

WAREHOUSINGWAREHOUSING
•• NCDRNCDR
DATA ANALYTICSDATA ANALYTICS
•• DCRIDCRI



TVT Registry TVT Registry 

•• Data Elements Data Elements 
•• Clinical and Administrative Data: Clinical and Administrative Data: 

inclusiveness versus practicalityinclusiveness versus practicality
•• Track drugs and devices (UDI)Track drugs and devices (UDI)
•• Be linked to biological and imaging data: Be linked to biological and imaging data: 

harmonize data fields and definitions harmonize data fields and definitions 

•• Data Analytics : access, auditing, reportingData Analytics : access, auditing, reporting

•• Funding: Site, patient, Government, IndustryFunding: Site, patient, Government, Industry

•• By in by Regulatory Agencies (double By in by Regulatory Agencies (double 
jeopardy)jeopardy)



Phase 1Phase 1 Phase 2Phase 2 Phase 3Phase 3
PostPost--

ApprovalApproval

Phase 4Phase 4

•• Safety is Safety is 
primary primary 
endpointendpoint

•• Small sample Small sample 
Size (n < 20)Size (n < 20)

•• Highly selected Highly selected 
population population 
(must meet (must meet 
several several 
selection selection 
criteria)criteria)

•• Short durationShort duration

•• Safety and Safety and 
efficacy are efficacy are 
primary primary 
endpointsendpoints

•• Limited Limited 
sample size sample size 
(n ~ 25(n ~ 25--50)50)

•• Highly Highly 
selected selected 
populationpopulation

•• Short Short 
durationduration

•• Safety and efficacy Safety and efficacy 
are primary are primary 
endpointsendpoints

•• Larger sample size Larger sample size 
to test hypotheses to test hypotheses 
(n ~ 150(n ~ 150--250)250)

•• Selected Selected 
populationpopulation

•• Pivotal studies Pivotal studies 
(randomized (randomized 
controlled trial, controlled trial, 
RCT)RCT)

•• Longer durationLonger duration

•• FDA driven and FDA driven and 
negotiatednegotiated

•• Centers Centers 
defineddefined

•• Generally a Generally a 
Phase 3 Phase 3 
continuancecontinuance

•• Sample size Sample size 
prepre--determineddetermined

•• Study interval Study interval 
defineddefined

•• Sponsor drivenSponsor driven
•• Generally RCT Generally RCT 

or Claims or Claims 
basedbased

•• Direct product Direct product 
comparisonscomparisons

•• Costs collectedCosts collected
•• Sample size Sample size 

prepre--determineddetermined
•• Study intervalStudy interval

 

defineddefined

PrePre--MarketMarket PostPost--MarketMarket

PostPost--

 
MarketMarket

•• Product performance Product performance 
and safety dataand safety data

•• Effectiveness is the Effectiveness is the 
primary endpointprimary endpoint

•• Hypothesis Hypothesis 
generatinggenerating

•• Large and usually Large and usually 
undefined sample undefined sample 
sizesize

•• Real world Real world 
population population 

•• Continuous durationContinuous duration
•• Treatment not Treatment not 

assignedassigned

RegistriesRegistries

Role for New Generation
of Clinical Registries

Clinical registries provide a platform for Clinical registries provide a platform for 
phase 3 and 4 research studiesphase 3 and 4 research studies……



Post Approval StudiesPost Approval Studies
 ObjectivesObjectives

•• Describe the 5Describe the 5--year durability and QOL outcomesyear durability and QOL outcomes
•• The measure for durability will be the degree The measure for durability will be the degree 

of aortic insufficiency as measured via of aortic insufficiency as measured via 
echocardiogramechocardiogram

•• Quality of life will be measured by three Quality of life will be measured by three 
instruments instruments ––
•• the Kansas City Cardiomyopathy the Kansas City Cardiomyopathy 

Questionnaire (KCCQ), Questionnaire (KCCQ), 
•• SFSF--12 and 12 and 
•• EuroQolEuroQol

 
(EQ)(EQ)--5D Utilities5D Utilities

Yearly followYearly follow--up of patients in premarket up of patients in premarket 
study through 5study through 5--years post implantyears post implant



Post Approval StudiesPost Approval Studies
 ObjectivesObjectives

•• Evaluate the neurological and vascular outcomes Evaluate the neurological and vascular outcomes 
at 30 days and annually through 5at 30 days and annually through 5--years post years post 
implantimplant

•• ““Assess the learning curve among surgical teams Assess the learning curve among surgical teams 
placing the device at 50 geographically disbursed placing the device at 50 geographically disbursed 
sites with high, moderate and low volumes of sites with high, moderate and low volumes of 
potential patient participationpotential patient participation””

•• Evaluate the composite safety and effectiveness Evaluate the composite safety and effectiveness 
endpoints at 30 days and annually through 5endpoints at 30 days and annually through 5--years years 
post implantpost implant

FollowFollow--up of newly enrolled patients through up of newly enrolled patients through 
55--years post implantyears post implant



PostPost--market Surveillance: Goalsmarket Surveillance: Goals

•• The numerator and denominator of patients The numerator and denominator of patients 
receiving a device are both crucial.receiving a device are both crucial.

•• Primary goals are the assessment of Primary goals are the assessment of 
effectiveness and safety when applied in effectiveness and safety when applied in 
clinical practice for ALL patients who receive clinical practice for ALL patients who receive 
the device, not a subset.the device, not a subset.

•• Use existing infrastructure of national clinical Use existing infrastructure of national clinical 
data repositories to capture ALL patients data repositories to capture ALL patients 
undergoing device placement: ACC/NCDR undergoing device placement: ACC/NCDR 
and STS and STS 



PostPost--market Surveillance: market Surveillance: 
What is InvolvedWhat is Involved

•• Infrastructure, wellInfrastructure, well--designed data forms to designed data forms to 
allow seamless collection of data for: allow seamless collection of data for: 
•• New iterations of the New iterations of the device(sdevice(s))
•• New adjunctive strategies (embolicNew adjunctive strategies (embolic

 protection, etc.)protection, etc.)
•• Changes in approach (transapical,Changes in approach (transapical,

 subclavian, transfemoral)subclavian, transfemoral)
•• Changes in patient selection criteria andChanges in patient selection criteria and

 outcome over timeoutcome over time



Clinical Documents in DevelopmentClinical Documents in Development
•• Societal Overview of TVT by ACCF and STSSocietal Overview of TVT by ACCF and STS

(July 2011)(July 2011)

•• ACCF,STS,AATS, SCAI led expert consensus ACCF,STS,AATS, SCAI led expert consensus 
document on predocument on pre--

 
and postand post--procedural issues, procedural issues, 

including patient selectionincluding patient selection
(Jan 2012)(Jan 2012)

•• SCAI, AATS, ACCF, STS led competence statement SCAI, AATS, ACCF, STS led competence statement 
addressing institutional and operator requirementsaddressing institutional and operator requirements
(February 2012(February 2012

•• TVT Registry White Paper TVT Registry White Paper 
(First quarter 2012)(First quarter 2012)

All multiAll multi--societal efforts involving physician societal efforts involving physician 
stakeholdersstakeholders



STS/ACC Goals for TAVRSTS/ACC Goals for TAVR

•• High quality patient careHigh quality patient care

•• Efficient and appropriate access to new Efficient and appropriate access to new 
technologytechnology

•• Ensure appropriate patient selection for and the Ensure appropriate patient selection for and the 
safe application of this technologysafe application of this technology

•• Rapid response to continued evolution of new Rapid response to continued evolution of new 
technology (specifically device iterations)technology (specifically device iterations)

•• Development of new scientific studies and Development of new scientific studies and 
approaches for specific diseasesapproaches for specific diseases

•• Cooperation among all involved Cooperation among all involved 





What is the National What is the National 
Cardiovascular Data Registry?Cardiovascular Data Registry?

NCDR is the premiere source NCDR is the premiere source 
of clinical outcomes dataof clinical outcomes data

1998 2004 2005 2006 2007 2008 2010

CathPCI ICD
CARE

ACTION
-GWTG

PINNACLE

IMPACT 
New!



Participants, Patient Records, Participants, Patient Records, 
Manuscripts & AbstractsManuscripts & Abstracts

NameName # of # of 
ParticipantsParticipants

# of Patient # of Patient 
RecordsRecords

# of Manuscripts # of Manuscripts 
& Abstracts& Abstracts

CathPCICathPCI 13801380 14 million14 million 61/14261/142

ICDICD 15901590 600,000600,000 16/2616/26

ACTIONACTION--GWTGGWTG 656656 225,000225,000 22/4122/41

CARECARE 170170 15,00015,000 3/93/9

IMPACTIMPACT 16 pilot sites16 pilot sites 20002000 1/21/2

PINNACLEPINNACLE 800800 2,100,0002,100,000 7/217/21



STSSTS--ACC National TCV RegistryACC National TCV Registry
 The VisionThe Vision

•• National Registry of ALL TAVRNational Registry of ALL TAVR
•• Linkage of STS and ACC NCDR databasesLinkage of STS and ACC NCDR databases
•• STS Adult Cardiac Surgery DatabaseSTS Adult Cardiac Surgery Database

•• Present in 95% of the >1,100 U.S. Heart Surgery CentersPresent in 95% of the >1,100 U.S. Heart Surgery Centers
•• >4 Million records>4 Million records

•• ACCFACCF--
 

NCDRNCDR
•• Present in 80% of ~1,500 U.S. Interventional Catheterization Present in 80% of ~1,500 U.S. Interventional Catheterization 

LabsLabs
•• >7Million records>7Million records

•• Develop TAVR  new module harmonized with both databasesDevelop TAVR  new module harmonized with both databases
•• Linkage with CMS administrative databaseLinkage with CMS administrative database
•• Linkage with SSDMFLinkage with SSDMF
•• Linkage with ACC Pinnacle Outpatient Registry for all aortic Linkage with ACC Pinnacle Outpatient Registry for all aortic 

stenosis managementstenosis management
•• Creation of a Creation of a ““research engineresearch engine””

 
for future studiesfor future studies



STSSTS--ACC National TCV RegistryACC National TCV Registry
 The VisionThe Vision

•• Creation of a generic platformCreation of a generic platform

•• Infrastructure for:Infrastructure for:
•• Pre market IDE  device submissionPre market IDE  device submission
•• Post market surveillancePost market surveillance
•• Compliance with labelingCompliance with labeling--

 

““indication creepindication creep””
•• Different devicesDifferent devices
•• Device iterationsDevice iterations

•• Develop comprehensive infrastructure for disease managementDevelop comprehensive infrastructure for disease management
•• Comparative effectiveness analysisComparative effectiveness analysis
•• Cost effectiveness researchCost effectiveness research
•• Appropriateness of care analysisAppropriateness of care analysis
•• Quality monitoringQuality monitoring
•• Performance improvement opportunityPerformance improvement opportunity
•• Observational and hypothesisObservational and hypothesis--driven studies of driven studies of ““real worldreal world””

 
practicepractice



SteeringSteering
CommitteeCommittee

STSSTS--ACCACC
LeadershipLeadership

FDA/CMS ex officioFDA/CMS ex officio

Science Science ––
Module CreationModule Creation

CommitteeCommittee
STSSTS--ACCACC

Members and StaffMembers and Staff

Research and Research and 
Publications Publications 
CommitteeCommittee

STSSTS--ACCACC
Members and StaffMembers and Staff

Advisory GroupAdvisory Group
IndustryIndustry

And Other And Other 
StakeholdersStakeholders

STSSTS--ACC National TCV RegistryACC National TCV Registry



STSSTS--ACC National TCV RegistryACC National TCV Registry
 Staged ApproachStaged Approach

•• Initial clinical module with demographics and 30 day Initial clinical module with demographics and 30 day 
outcomes of mortality and major morbidity being builtoutcomes of mortality and major morbidity being built--

 December, 2011December, 2011
•• Agreement of definitions based on VARC criteriaAgreement of definitions based on VARC criteria
•• Expanded clinical module for other outcomes Expanded clinical module for other outcomes 
•• Linkage with SSDMF for longLinkage with SSDMF for long--term survivalterm survival
•• Linkage with CMS database for long term outcomes, Linkage with CMS database for long term outcomes, 

comparative effectiveness and cost effectiveness comparative effectiveness and cost effectiveness 
researchresearch

•• Develop TAVR risk modelDevelop TAVR risk model
•• Global harmonization of  this registry with OUS Global harmonization of  this registry with OUS 

databases/studies based on VARC common definitionsdatabases/studies based on VARC common definitions



Registries what we are actually doing Registries what we are actually doing 
and doing something about it and doing something about it 

(if (if ““itit””
 

can be better!)can be better!)



Data SourcesData Sources

•• Hypothesis basedHypothesis based
•• Hypothesis generatingHypothesis generating
•• Controlled enrollmentControlled enrollment
•• Controlled procedures/ Controlled procedures/ 

strategiesstrategies
•• PrePre--specified endpointsspecified endpoints
•• SubsetSubset
•• Minimize variabilityMinimize variability

•• Not protocol drivenNot protocol driven
•• Enrollment non preEnrollment non pre--

 specifiedspecified
•• Variation in procedural Variation in procedural 

performanceperformance
•• Swap shot of a populationSwap shot of a population
•• Measure variabilityMeasure variability

RCTRCT’’ss RegistriesRegistries



RCTRCT’’ss
 

and Registriesand Registries
 How do we Deal with Discordance?How do we Deal with Discordance?

•• It is best to not have discordanceIt is best to not have discordance
•• Does it make sense?Does it make sense?
•• Identify causative factorsIdentify causative factors

•• Is it hypothesis generating?Is it hypothesis generating?



TAVRTAVR



TAVRTAVR



Aortic StenosisAortic Stenosis

CP1221265-2



A pA p--value is no substitute for a brainvalue is no substitute for a brain



Operator Training and EducationOperator Training and Education
•• Medical specialty societies conduct Medical specialty societies conduct 

education on:education on:
••Patient selection Patient selection 
••Disease state: pathophysiology, expected Disease state: pathophysiology, expected 
outcomesoutcomes
••Treatment options: selection and timingTreatment options: selection and timing

•• Industry conducts deviceIndustry conducts device--specific site and specific site and 
operator trainingoperator training

•• Joint training and team training: ACC and Joint training and team training: ACC and 
STS have developed joint educational STS have developed joint educational 
programs for TAVRprograms for TAVR



CredentialingCredentialing
•• InstitutionalInstitutional

•• CV surgeryCV surgery
•• Interventional cardiologyInterventional cardiology
•• Additional personnelAdditional personnel
•• Physical resourcesPhysical resources

•• IndividualIndividual
•• SurgeonSurgeon
•• Interventional cardiologistInterventional cardiologist

•• Procedural PerformanceProcedural Performance
•• TAVR outcomesTAVR outcomes

•• TVT RegistryTVT Registry



Consensus RecommendationsConsensus Recommendations
 ACC and STSACC and STS

•• Focus TAVR ProgramsFocus TAVR Programs
•• Specialized Heart CentersSpecialized Heart Centers

•• Multidisciplinary teamsMultidisciplinary teams
•• Expert surgeons and interventionalists and Expert surgeons and interventionalists and 

imagersimagers
•• Expertise with high risk and structural Expertise with high risk and structural 

heart disease patientsheart disease patients
•• Ancillary personnelAncillary personnel
•• Optimal facilitiesOptimal facilities

•• Protocol developmentProtocol development
•• Patient selectionPatient selection
•• Procedural detailsProcedural details
•• Complication managementComplication management



Consensus RecommendationsConsensus Recommendations
 ACC and STSACC and STS

•• TAVR ProgramsTAVR Programs
•• Participate in TVT RegistryParticipate in TVT Registry
•• Track appropriate useTrack appropriate use

•• Patient selection Patient selection 
•• Outcomes Outcomes ––

 
risk benefit ratiorisk benefit ratio

•• Development of post procedural protocolsDevelopment of post procedural protocols
•• Development of communication strategiesDevelopment of communication strategies



Transformational Transformational 
TechnologyTechnology

Transformational Transformational 
Ideas/ApproachesIdeas/Approaches

Transformational Transformational 
RelationshipsRelationships



All We Need is ImaginationAll We Need is Imagination



““We may have all come in We may have all come in 
different ships, but wedifferent ships, but we’’re re 
in the same boat nowin the same boat now””

Martin Luther King, Jr.Martin Luther King, Jr.

SURTAVISURTAVI



Global Interest in Registries Global Interest in Registries 

•• Development of International RegistriesDevelopment of International Registries
•• Implemented in the US, EU, and interest Implemented in the US, EU, and interest 

in emerging markets in emerging markets 
•• IT & Provision of HealthcareIT & Provision of Healthcare
•• Benefits of registriesBenefits of registries
•• Quality improvement deliverablesQuality improvement deliverables





STSSTS--ACC National TCV RegistryACC National TCV Registry
 PrecedentsPrecedents

•• INTERMACS RegistryINTERMACS Registry--
 

NIHNIH

•• ACCACC--NCDR National ICD RegistryNCDR National ICD Registry--
 

Expanded Expanded 
Indication PAS Indication PAS --

 
MADITT II with BSCMADITT II with BSC

•• ASCERT TrialASCERT Trial--
 

STSSTS--ACCACC

•• NHS TAVI CCAD National DatabaseNHS TAVI CCAD National Database--
 

United United 
KingdomKingdom

•• STSSTS--SSMDF Linkage for cardiac surgery SSMDF Linkage for cardiac surgery 
outcomesoutcomes



Participants, Patient Records, Participants, Patient Records, 
Manuscripts & AbstractsManuscripts & Abstracts

NameName # of # of 
ParticipantsParticipants

# of Patient # of Patient 
RecordsRecords

# of Manuscripts # of Manuscripts 
& Abstracts& Abstracts

CathPCICathPCI 13801380 14 million14 million 61/14261/142

ICDICD 15901590 600,000600,000 16/2616/26

ACTIONACTION--GWTGGWTG 656656 225,000225,000 22/4122/41

CARECARE 170170 15,00015,000 3/93/9

IMPACTIMPACT 16 pilot sites16 pilot sites 20002000 1/21/2

PINNACLEPINNACLE 800800 2,100,0002,100,000 7/217/21



Registries CanRegistries Can

•• Capture high quality clinical data efficientlyCapture high quality clinical data efficiently
•• Track patientsTrack patients’’

 
longitudinal carelongitudinal care

•• Track drugs and devicesTrack drugs and devices
•• Be linked to biological and imaging dataBe linked to biological and imaging data

•• Be used for scientific discoveryBe used for scientific discovery

•• Complement and support randomized clinical Complement and support randomized clinical 
trialstrials

•• Help drive new evidence into routine practiceHelp drive new evidence into routine practice



STSSTS--ACC National TCV RegistryACC National TCV Registry
 The VisionThe Vision

•• Creation of a generic platformCreation of a generic platform

•• Infrastructure for:Infrastructure for:
•• Pre market IDE  device submissionPre market IDE  device submission
•• Post market surveillancePost market surveillance
•• Compliance with labelingCompliance with labeling--

 

““indication creepindication creep””
•• Different devicesDifferent devices
•• Device iterationsDevice iterations

•• Develop comprehensive infrastructure for disease managementDevelop comprehensive infrastructure for disease management
•• Comparative effectiveness analysisComparative effectiveness analysis
•• Cost effectiveness researchCost effectiveness research
•• Appropriateness of care analysisAppropriateness of care analysis
•• Quality monitoringQuality monitoring
•• Performance improvement opportunityPerformance improvement opportunity
•• Observational and hypothesisObservational and hypothesis--driven studies of driven studies of ““real worldreal world””

 
practicepractice



STSSTS--ACC National TCV RegistryACC National TCV Registry
 Staged ApproachStaged Approach

•• Initial clinical module with demographics and 30 day Initial clinical module with demographics and 30 day 
outcomes of mortality and major morbidity being builtoutcomes of mortality and major morbidity being built--

 December, 2011December, 2011
•• Agreement of definitions based on VARC criteriaAgreement of definitions based on VARC criteria
•• Expanded clinical module for other outcomes Expanded clinical module for other outcomes 
•• Linkage with SSDMF for longLinkage with SSDMF for long--term survivalterm survival
•• Linkage with CMS database for long term outcomes, Linkage with CMS database for long term outcomes, 

comparative effectiveness and cost effectiveness comparative effectiveness and cost effectiveness 
researchresearch

•• Develop TAVR risk modelDevelop TAVR risk model
•• Global harmonization of  this registry with OUS Global harmonization of  this registry with OUS 

databases/studies based on VARC common definitionsdatabases/studies based on VARC common definitions



PostPost--market Surveillance: market Surveillance: 
What is InvolvedWhat is Involved

•• Infrastructure, wellInfrastructure, well--designed data forms to designed data forms to 
allow seamless collection of data for: allow seamless collection of data for: 
•• New iterations of the New iterations of the device(sdevice(s))
•• New adjunctive strategies (embolicNew adjunctive strategies (embolic

 protection, etc.)protection, etc.)
•• Changes in approach (transapical,Changes in approach (transapical,

 subclavian, transfemoral)subclavian, transfemoral)
•• Changes in patient selection criteria andChanges in patient selection criteria and

 outcome over timeoutcome over time



BenefitsBenefits

•• Leverage existing relationships between Leverage existing relationships between 
physicians/hospitals and clinical data physicians/hospitals and clinical data 
repositoriesrepositories

•• Data collection and data standards Data collection and data standards 
infrastructures already existinfrastructures already exist

•• National registry of therapies for structural National registry of therapies for structural 
heart diseaseheart disease
•• Comparative effectiveness researchComparative effectiveness research
•• Cost effectiveness researchCost effectiveness research



Clinical Data RepositoriesClinical Data Repositories

•• Patient safetyPatient safety
•• Device/therapeutic effectivenessDevice/therapeutic effectiveness

••Specific devices/therapiesSpecific devices/therapies
••Comparative effectivenessComparative effectiveness

•• Quality improvementQuality improvement
•• ComplianceCompliance



The PINNACLE RegistryThe PINNACLE Registry

•• First officeFirst office--based QI program in U.S.based QI program in U.S.

•• Data collection systemData collection system

•• Assessments and continuous feedbackAssessments and continuous feedback

•• Clinical decision support toolsClinical decision support tools

•• Financial and daily operation management toolsFinancial and daily operation management tools

•• Opportunity for recognition as Opportunity for recognition as ‘‘high qualityhigh quality’’

•• EHR interoperable moduleEHR interoperable module

•• Data extraction by Data extraction by ““system integratorsystem integrator””



RegistriesRegistries
 What role do they play?What role do they play?

•• Essential component in assessment of Essential component in assessment of 
device performance and its risk benefit device performance and its risk benefit 
balance through the product life cyclebalance through the product life cycle



Phase 1Phase 1 Phase 2Phase 2 Phase 3Phase 3
PostPost--

ApprovalApproval

Phase 4Phase 4

•• Safety is Safety is 
primary primary 
endpointendpoint

•• Small sample Small sample 
Size (n < 20)Size (n < 20)

•• Highly selected Highly selected 
population population 
(must meet (must meet 
several several 
selection selection 
criteria)criteria)

•• Short durationShort duration

•• Safety and Safety and 
efficacy are efficacy are 
primary primary 
endpointsendpoints

•• Limited Limited 
sample size sample size 
(n ~ 25(n ~ 25--50)50)

•• Highly Highly 
selected selected 
populationpopulation

•• Short Short 
durationduration

•• Safety and efficacy Safety and efficacy 
are primary are primary 
endpointsendpoints

•• Larger sample size Larger sample size 
to test hypotheses to test hypotheses 
(n ~ 150(n ~ 150--250)250)

•• Selected Selected 
populationpopulation

•• Pivotal studies Pivotal studies 
(randomized (randomized 
controlled trial, controlled trial, 
RCT)RCT)

•• Longer durationLonger duration

•• FDA driven and FDA driven and 
negotiatednegotiated

•• Centers Centers 
defineddefined

•• Generally a Generally a 
Phase 3 Phase 3 
continuancecontinuance

•• Sample size Sample size 
prepre--determineddetermined

•• Study interval Study interval 
defineddefined

•• Sponsor drivenSponsor driven
•• Generally RCT Generally RCT 

or Claims or Claims 
basedbased

•• Direct product Direct product 
comparisonscomparisons

•• Costs collectedCosts collected
•• Sample size Sample size 

prepre--determineddetermined
•• Study intervalStudy interval

 

defineddefined

PrePre--MarketMarket PostPost--MarketMarket

PostPost--

 
MarketMarket

•• Product performance Product performance 
and safety dataand safety data

•• Effectiveness is the Effectiveness is the 
primary endpointprimary endpoint

•• Hypothesis Hypothesis 
generatinggenerating

•• Large and usually Large and usually 
undefined sample undefined sample 
sizesize

•• Real world Real world 
population population 

•• Continuous durationContinuous duration
•• Treatment not Treatment not 

assignedassigned

RegistriesRegistries

Role for New Generation
of Clinical Registries

Clinical registries provide a platform for Clinical registries provide a platform for 
phase 3 and 4 research studiesphase 3 and 4 research studies……





Overview of Overview of ACCACC’’ss
 

National National 
Cardiovascular Data RegistryCardiovascular Data Registry



The ACC is an international professional The ACC is an international professional 
organization for cardiologists, nurses, organization for cardiologists, nurses, 
pharmacists, cardiovascular technicians, pharmacists, cardiovascular technicians, 
their patients & their advocatestheir patients & their advocates

•• Over 40,000 professional membersOver 40,000 professional members

•• Over 150,000 journals delivered each monthOver 150,000 journals delivered each month

•• Over 100,000,000 patient encounters / yearOver 100,000,000 patient encounters / year

Who We AreWho We Are……



•• Quality Care:Quality Care:
 

Leading the way in defining Leading the way in defining 
quality care for the cardiovascular quality care for the cardiovascular 
community and patientscommunity and patients

•• Education:Education:
 

Providing the very best Providing the very best 
cardiovascular knowledge for every cliniciancardiovascular knowledge for every clinician

•• Advocacy:Advocacy:
 

Shaping the future of health care Shaping the future of health care 
nationwide to increase patient value and nationwide to increase patient value and 
access to quality careaccess to quality care

What We DoWhat We Do……



ACC Quality ApproachACC Quality Approach
An endAn end--toto--end, system that translates science into end, system that translates science into 

practice while reducing costpractice while reducing cost

Improvement
• D2B
• H2H
• FOCUS

Measurement
• NCDR

Implementation - “Bridge”
• Quality Practice Assessment
• Clinical Decision Support
• Operation Management Tools

Guidelines/Standards
• Guidelines
• AUC / PM

PLAN

DO

STUDY

ACT Education Education 
and Trainingand Training



NCDR NCDR ––
 

a Generation of Quality Carea Generation of Quality Care





Why we investWhy we invest
Unique clinical informationUnique clinical information
Enable performanceEnable performance

 measurement by physiciansmeasurement by physicians
 for physiciansfor physicians

Support for novel scientificSupport for novel scientific
 research productionresearch production

Scaled delivery of registryScaled delivery of registry--
 driven quality improvementdriven quality improvement
 programsprograms

Registry
Data

Registry
Data

Gap 

 
Analysis

Awareness

Quality & 

 
Performance 

 
Improvement

Peer‐

 
reviewed 

 
Research & 

 
Guidelines

An Emerging Vision of Registries at the ACCAn Emerging Vision of Registries at the ACC



ReportingReporting



The PINNACLE RegistryThe PINNACLE Registry

•• First officeFirst office--based QI program in U.S.based QI program in U.S.

•• Data collection systemData collection system

•• Assessments and continuous feedbackAssessments and continuous feedback

•• Clinical decision support toolsClinical decision support tools

•• Financial and daily operation management toolsFinancial and daily operation management tools

•• Opportunity for recognition as Opportunity for recognition as ‘‘high qualityhigh quality’’

•• EHR interoperable moduleEHR interoperable module

•• Data extraction by Data extraction by ““system integratorsystem integrator””



Practice daily operationPractice daily operation

InsurersInsurers

PINNACLE 
Registry®

 

PINNACLE 
Registry®Ongoing 

data 
submission 
to ACC

Periodic 
data

 
feedback 
to practice

MEDICAREMEDICARE PRIVATE 
INSURERS

 

PRIVATE 
INSURERS OthersOthers

•• BP measurementBP measurement
•• Symptom and activity Symptom and activity 

assessmentassessment
•• Smoking assessmentSmoking assessment
•• AntiAnti--platelet therapyplatelet therapy
•• Lipid profileLipid profile
•• Use of lipid therapyUse of lipid therapy
•• ββ--blocker postblocker post--MIMI
•• ACE/ARB in EFACE/ARB in EF44

 

and DMand DM44

•• Screening for diabetesScreening for diabetes

Data collection example: Data collection example: 
CAD performanceCAD performance

PINNACLE and Data CollectionPINNACLE and Data Collection



Year Ending in Quarter ListedYear Ending in Quarter Listed

A job well done across all practicesA job well done across all practices



Up and down, but for a reason?Up and down, but for a reason?



Encouraging Early Indicators

Quarterly Comparision - Total over All Paper Form Practices
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What do the FDA and CMS What do the FDA and CMS 
want with NCDR?want with NCDR?



How Registries Can Reduce How Registries Can Reduce 
Spending by Improving Care vs. Spending by Improving Care vs. 

Price Controls/Cutting CarePrice Controls/Cutting Care





What do Quality and Pornography What do Quality and Pornography 
Have in Common?Have in Common?

•• Both are kind of hard to describe but you Both are kind of hard to describe but you 
know them when you see themknow them when you see them



Medical CareMedical Care
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Institute of MedicineInstitute of Medicine
 Priorities for America the WorldPriorities for America the World

AppropriateAppropriate
Safe, timely, equitable, efficient,Safe, timely, equitable, efficient,

 evidenceevidence--based and patientbased and patient--centeredcentered
Care shouldCare should

Be customized to patientsBe customized to patients’’
 

needsneeds
 and valuesand values

Have the patient be the source ofHave the patient be the source of
 controlcontrol

Enable knowledge to be shared freelyEnable knowledge to be shared freely
Institute of Medicine, Crossing the Quality Chasm: A New Health System

 
for the Twenty-first Century 
Adams, K & Corrigan,JM.  Priority Areas for National Action:  Transforming

 
Health Care Quality, IOM 2003



What Will We Need?   What Will We Need?   
22ndnd

 
Annual National Leadership Summit on Annual National Leadership Summit on 

Comparative Effectiveness Research PrioritiesComparative Effectiveness Research Priorities
 Baltimore, MDBaltimore, MD

 October 2011October 2011

David R. Holmes, MDDavid R. Holmes, MD 
Mayo ClinicMayo Clinic 

Rochester, MNRochester, MN



Presenter Disclosure InformationPresenter Disclosure Information

David R. Holmes, Jr., M.D.David R. Holmes, Jr., M.D.

““What Will We NeedWhat Will We Need””

The following relationships exist related to this presentation:The following relationships exist related to this presentation:
 

President of ACCPresident of ACC
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Institute of MedicineInstitute of Medicine
 Priorities for America the WorldPriorities for America the World

AppropriateAppropriate
Safe, timely, equitable, efficient,Safe, timely, equitable, efficient,

 evidenceevidence--based and patientbased and patient--centeredcentered
Care shouldCare should

Be customized to patientsBe customized to patients’’
 

needsneeds
 and valuesand values

Have the patient be the source ofHave the patient be the source of
 controlcontrol

Enable knowledge to be shared freelyEnable knowledge to be shared freely
Institute of Medicine, Crossing the Quality Chasm: A New Health System

 
for the Twenty-first Century 
Adams, K & Corrigan,JM.  Priority Areas for National Action:  Transforming

 
Health Care Quality, IOM 2003



Patient focused questions:Patient focused questions:
1.1.

 
Given my personal characteristics, Given my personal characteristics, 
conditions, preferences, what should I conditions, preferences, what should I 
expect will happen to me?expect will happen to me?

2.2.
 

What are my options:What are my options:
•• Benefits and risksBenefits and risks

3.3.
 

What can I do to improve the outcomes most What can I do to improve the outcomes most 
important to me?important to me?

4.4.
 

How can the health care system improve my How can the health care system improve my 
outcomesoutcomes

PCORIPCORI
 Patient Centered Outcomes Research InstitutePatient Centered Outcomes Research Institute



•• Assess benefits and/or harms of the specific Assess benefits and/or harms of the specific 
intervention to inform decision makingintervention to inform decision making

•• Identification of individual's preferences, Identification of individual's preferences, 
autonomy and needs autonomy and needs ––

 
then focus on then focus on 

outcomesoutcomes
•• Incorporates a wide variety of settings and Incorporates a wide variety of settings and 

participants participants ––
 

identify barriers to identify barriers to 
implementationimplementation

•• Evaluating optimizing outcomes on the Evaluating optimizing outcomes on the 
background of resources needed to achieve background of resources needed to achieve 
those outcomesthose outcomes

PCORIPCORI
 What is Needed?What is Needed?



Comparative EffectivenessComparative Effectiveness
 FocusFocus

•• Compare similar treatmentsCompare similar treatments
•• e.g. competing drugse.g. competing drugs

•• Compare different strategies Compare different strategies 
•• e.g. CABG versus PCI or PCI versus e.g. CABG versus PCI or PCI versus 

medical therapymedical therapy
•• Focus on medical benefits and risks or Focus on medical benefits and risks or 

medical costs or QALYmedical costs or QALY



•• We have been comparing therapeutic and We have been comparing therapeutic and 
diagnostic strategies for decadesdiagnostic strategies for decades

•• Most randomized trials have been for Most randomized trials have been for 
registration purposesregistration purposes

•• Questions concerning therapeutic and Questions concerning therapeutic and 
diagnostic strategies that are of societal diagnostic strategies that are of societal 
interest may not have been addressedinterest may not have been addressed

•• Thus, there are gaps in our knowledge Thus, there are gaps in our knowledge 
concerning medical decisionsconcerning medical decisions

Do We Need Comparative Do We Need Comparative 
Effectiveness to Improve Quality?Effectiveness to Improve Quality?



The Conflicts of CERThe Conflicts of CER

•• What constitutes CERWhat constitutes CER

•• What endpoint should we look atWhat endpoint should we look at

•• Who should pay for itWho should pay for it

•• How reliable will the data beHow reliable will the data be

•• Who will do the analysesWho will do the analyses

•• Concern among stakeholders of being Concern among stakeholders of being 
negatively affected by CER outcomes negatively affected by CER outcomes 



Clinical Clinical 
EffectivenessEffectiveness

Cost Cost 
EffectivenessEffectiveness



What we seek is:What we seek is:

ValueValue

High quality care which is worth what High quality care which is worth what 
we pay for itwe pay for it

Do We Need Comparative Cost Do We Need Comparative Cost 
Effectiveness in Addition to Clinical Effectiveness in Addition to Clinical 

Comparative Effectiveness?Comparative Effectiveness?
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QALYsQALYs

dominateddominated

dominantdominant

New Therapy More Effective than ComparatorNew Therapy More Effective than Comparator
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CostCost--Effectiveness PlaneEffectiveness Plane
 CE = CE = Costs / Costs / QALYsQALYs

Presenter
Presentation Notes
When a new treatment is associated with a clinical benefit at increased cost, relative to the standard treatment, the  cost-effectiveness ratio can be represented in the cost-effectiveness plane, depicted here, by the slope of the line from the origin to the point in the upper right quadrant represting the estimated incremental cost and incremental effect.  Note that the lower right quadrant corresponds to situations in which the new treatment is dominant to the standard treatment, offering clinical benefit at cost savings, and the upper left quadrant corresponds to situations in which the new treatment is dominated by the standard, yielding worse clinical outcomes at higher cost.

For TACTICS, cost-effectiveness was evaluated for both the in-trial period, in terms of cost per death or MI averted, and taking a lifetime perspective, in terms of cost per life year gained.  

For the short-term analysis, because we have costs and clinical outcomes for all US/non-VA patients, a stochastic cost-effectiveness was carried out using bootstrapping methods in order to evaluate the joint distribution of estimated cost and effect differences across quadrants of the cost-effectiveness plane.   





1)1)
 

Randomized Controlled TrialsRandomized Controlled Trials
2)2)

 
Observational Studies Observational Studies ––

 
Clinical DatabasesClinical Databases

a)a)
 

CohortCohort
b)b)

 
CaseCase--ControlControl

3)3)
 

Observational Studies Observational Studies ––
 

Administrative DatabasesAdministrative Databases
a) Cohorta) Cohort
b) Caseb) Case--ControlControl

4)4)
 

Systematic Reviews & Meta AnalysesSystematic Reviews & Meta Analyses
5)5)

 
Simulations Simulations 

6)6)
 

Qualitative ResearchQualitative Research

Types of StudiesTypes of Studies



Yogi BerraYogi Berra



Comparative EffectivenessComparative Effectiveness
 High Impact InitiativesHigh Impact Initiatives

•• Coronary artery disease: acute and Coronary artery disease: acute and 
chronicchronic

•• HypertensionHypertension

•• Structural heart disease:  Aortic StenosisStructural heart disease:  Aortic Stenosis
•• Atrial fibrillationAtrial fibrillation

•• Congestive Heart FailureCongestive Heart Failure
•• Cerebrovascular DiseaseCerebrovascular Disease







D2B and MortalityD2B and Mortality

RathoreRathore

 

BMJ 2009;338: b1807BMJ 2009;338: b1807

N= 43,801 NCDR STEMI Patients

 
2005-2006

P <0.001 for trend

Primary PCIPrimary PCI
Median D2B:  83 minMedian D2B:  83 min
Overall mortality:  4.6%Overall mortality:  4.6%



System Delay and Mortality System Delay and Mortality 

•• Western Denmark StudyWestern Denmark Study
•• 6,209 patients with STEMI or BBB admitted 6,209 patients with STEMI or BBB admitted 

for primary PCIfor primary PCI

•• Assess associations between treatment, Assess associations between treatment, 
patient, system and D2B delays and patient, system and D2B delays and 
mortalitymortality

TerkelsenTerkelsen

 

CJ et al:  JAMA 304:763CJ et al:  JAMA 304:763--771, 2010771, 2010



3121557-121

Mortality Estimates for Patients withMortality Estimates for Patients with
 STEMI Treated with PCISTEMI Treated with PCI

TerkelsenTerkelsen

 

CJ et al: JAMA 304:763, 2010CJ et al: JAMA 304:763, 2010
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•• DoorDoor--toto--balloon time median 96 balloon time median 96 
min in 2005, to 64 min in 2010 min in 2005, to 64 min in 2010 

•• Percent <90 minutes (44.2% to Percent <90 minutes (44.2% to 
91.4%) and <75 minutes (27.3% to 91.4%) and <75 minutes (27.3% to 
70.4%) 70.4%) 

•• Declines greatest among groups Declines greatest among groups 
that had the highest median times that had the highest median times 
during the first period: >75 years during the first period: >75 years 
of age (median decline, 38 of age (median decline, 38 
minutes), women (35 minutes), minutes), women (35 minutes), 
and blacks (42 minutes)and blacks (42 minutes)

Circulation 2011Circulation 2011

D2B: CMS dataD2B: CMS data



STEMI Primary PCI Results STEMI Primary PCI Results --
 NonNon--Transfer Patients with DTB Transfer Patients with DTB 

 
90 90 minsmins

90% 92% 92% 92%
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72% of the primary PCI patients are not transferred in



STEMI DoorSTEMI Door--toto--Balloon Times Balloon Times ––
 Median Times for Transfer In and NonMedian Times for Transfer In and Non--Transfer In PatientsTransfer In Patients
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Emergency Dept. Activation of Cath Emergency Dept. Activation of Cath 
Lab and Immediate TransferLab and Immediate Transfer

DoorDoor--toto--balloon time balloon time from 113 to 75 minutesfrom 113 to 75 minutes
Transfer time Transfer time from 147 to 85 minutesfrom 147 to 85 minutes

Infarct size Infarct size (creatinine kinase)(creatinine kinase)
Hospital stays Hospital stays by 2by 2--3 days3 days

Cost Cost by over 30%by over 30%

U. M. U. M. KhotKhot

 

et. Al. Circulation. 2007; 116et. Al. Circulation. 2007; 116

Quality Can Save Money!Quality Can Save Money!



““The incredible success of the The incredible success of the D2B AllianceD2B Alliance
 represents aspects of the best of health care represents aspects of the best of health care 

delivery in the U.S.; the integration of the highest delivery in the U.S.; the integration of the highest 
medical science, technology and our medical medical science, technology and our medical 

community through the organization and community through the organization and 
integration of systems of care leading to seamless integration of systems of care leading to seamless 
translation of evidence based medicine into clinical translation of evidence based medicine into clinical 

practice.practice.””

--

 

Ralph Ralph BrindisBrindis, M.D., F.A.C.C., , M.D., F.A.C.C., 

President of the American College of CardiologyPresident of the American College of Cardiology



CABGCABG

PCIPCI
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Outcomes of Treatment with CABG or PCIOutcomes of Treatment with CABG or PCI
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MA et al: Lancet 373:1190MA et al: Lancet 373:1190--97, 200997, 2009
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MA et al: Lancet 373:1190MA et al: Lancet 373:1190--97, 200997, 2009
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MACCE to 2 Years by SYNTAX Score TercileMACCE to 2 Years by SYNTAX Score Tercile
 With Diabetes,With Diabetes,**Low Scores (0Low Scores (0--22)22)
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1.5 SE; log1.5 SE; log--rang P value, *Medically Treated Diabetesrang P value, *Medically Treated Diabetes
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MACCE to 2 Years by SYNTAX Score TercileMACCE to 2 Years by SYNTAX Score Tercile
 With Diabetes,With Diabetes,**Intermediate Scores (23Intermediate Scores (23--32)32)
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MACCE to 2 Years by SYNTAX Score TercileMACCE to 2 Years by SYNTAX Score Tercile
 With Diabetes,With Diabetes,**High Scores (High Scores (33)33)
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CABG (n=82)CABG (n=82)

TAXUS (n=75)TAXUS (n=75)

P=0.09P=0.09

CABGCABG
 

PCIPCI
 (%)(%)

 

(%)(%)
 

PP

DeathDeath
 

3.83.8
 

14.814.8
 

0.020.02

CVACVA
 

2.72.7
 

4.54.5
 

0.590.59

MIMI
 

3.83.8
 

7.17.1
 

0.430.43

Death,Death,
 

8.98.9
 

18.818.8
 

0.100.10
 CVA or MICVA or MI

RevascRevasc
 

9.79.7
 

29.829.8
 

0.0020.002

Patients with DiabetesPatients with Diabetes

15.615.6

37.737.7

Cumulative KM event rate Cumulative KM event rate ±±

 

1.5 SE; log1.5 SE; log--rang P value, *Medically Treated Diabetesrang P value, *Medically Treated Diabetes
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Patient GFPatient GF

•• 1979:  Age 39 was the 161979:  Age 39 was the 16thth

 
patient treated with patient treated with 

PTCA at Mayo ClinicPTCA at Mayo Clinic
•• 1979 1979 ––

 
2007: I performed 15 different PCI 2007: I performed 15 different PCI 

procedures.procedures.
•• 2007: Office visit with patient:  It went something 2007: Office visit with patient:  It went something 

like thislike this…………..
•• 2011:  Remains asymptomatic.2011:  Remains asymptomatic.



ASCERTASCERT
•• ASCERT Study:ASCERT Study:

 
The The AAmerican College of Cardiology merican College of Cardiology 

Foundation Foundation --The The SSociety of Thoracic Surgeons ociety of Thoracic Surgeons 
Collaboration on the Collaboration on the CComparative omparative EEffectiveness of ffectiveness of 
RRevascularization evascularization SSTTrategiesrategies..

•• Build upon themes developed by NY State Database and Build upon themes developed by NY State Database and 
NCDR Cath PCI outcome analyses linking with CMSNCDR Cath PCI outcome analyses linking with CMS

•• Detailed assessment at baseline clinical factors using Detailed assessment at baseline clinical factors using 
CathPCI and STS common variablesCathPCI and STS common variables

•• Subset analysis of angiograms to assess disease Subset analysis of angiograms to assess disease 
complexitycomplexity

•• Comparative effectiveness with incorporation of CMS Comparative effectiveness with incorporation of CMS 
denominator data for a broad array of late clinical denominator data for a broad array of late clinical 
outcomesoutcomes

•• Award Number RC2HL101489 from the National Heart, Award Number RC2HL101489 from the National Heart, 
Lung, and Blood Institute.Lung, and Blood Institute.



•• Developing propensity scores for CABG in Developing propensity scores for CABG in 
patients undergoing isolated CABG or PCI for patients undergoing isolated CABG or PCI for 
chronic stable CADchronic stable CAD

•• Compare longCompare long--term survival, hospitalization term survival, hospitalization 
for MI, renal failure, stroke and repeat for MI, renal failure, stroke and repeat 
revascularization using propensity score revascularization using propensity score 
methodsmethods

Comparative Effectiveness in ASCERTComparative Effectiveness in ASCERT





Economics and SYNTAXEconomics and SYNTAX

•• SYNTAX Trial: SYNTAX Trial: 
•• 1800 patients with LM, MV CAD1800 patients with LM, MV CAD

•• Medical care costs for index Medical care costs for index 
hospitalization and for 1hospitalization and for 1--year followyear follow--up up 
period assessed using resource based period assessed using resource based 
and event based techniquesand event based techniques

Cohen DJ et al: Cath Cohen DJ et al: Cath CardiovascCardiovasc

 

IntvIntv, Sept. 2011, Sept. 2011



Economics and SYNTAXEconomics and SYNTAX

PCIPCI

 
(n=896)(n=896)

CABGCABG

 
(n=870)(n=870)

DifferenceDifference

 
(95% CI)(95% CI)

PP

Cumulative Cumulative 
outcomes & costsoutcomes & costs

Death, %Death, % 4.44.4 3.53.5 0.8 0.8 
((--1.0 to 2.7)1.0 to 2.7)

0.370.37

MI, %MI, % 4.84.8 3.33.3 1.5 1.5 
((--0.3 to 3.4)0.3 to 3.4)

0.110.11

Stroke, %Stroke, % 0.60.6 2.22.2 --1.71.7

 
((--2.8 to 2.8 to --0.6)0.6)

0.0030.003

Repeat Repeat revascrevasc, %, % 13.513.5 5.95.9 7.6 7.6 
(4.8 to 10.3)(4.8 to 10.3)

<0.001<0.001

QualityQuality--adjusted adjusted 
life yearslife years

0.82 0.82 ±±

 

0.190.19 0.80 0.80 ±±

 

0.160.16 0.020.02

 
(0.01 to 0.04)(0.01 to 0.04)

0.0030.003

Total 1Total 1--year cost, $year cost, $ 35,991 35,991 ±±

 

17,14917,149

 
(30,720)(30,720)

39,581 39,581 ±±

 

13,75313,753

 
(34,496)(34,496)

--3,590 3,590 
((--5,056 to 5,056 to --2,124)2,124)

<0.001<0.001

Cohen DJ et al: Cohen DJ et al: 
Cath Cath CardiovascCardiovasc

 

IntvIntv, Sept. 2011, Sept. 2011



Bottom LineBottom Line
 Economic AnalysisEconomic Analysis

•• Initial hospitalization:Initial hospitalization:
•• CABG CABG ––

 
$5,693 more expensive$5,693 more expensive

•• FollowFollow--up:up:
•• PCI $2,282 more expensivePCI $2,282 more expensive

•• Total 1 year:Total 1 year:
•• CABG CABG ––

 
$3,590 more expensive$3,590 more expensive

Cohen DJ et al: Cath Cohen DJ et al: Cath CardiovascCardiovasc

 

IntvIntv, Sept. 2011, Sept. 2011



Conclusions

Among patients with three-vessel or left main 
CAD, PCI is an economically attractive strategy 
over the first year for patients with low and 
moderate angiographic complexity, while CABG 
is favored among patients with high angiographic 
complexity.  



Comparative EffectivenessComparative Effectiveness
 High Impact InitiativesHigh Impact Initiatives

•• Coronary artery disease: acute and Coronary artery disease: acute and 
chronicchronic

•• HypertensionHypertension

•• Structural heart disease:  Aortic StenosisStructural heart disease:  Aortic Stenosis
•• Atrial fibrillationAtrial fibrillation

•• Congestive Heart FailureCongestive Heart Failure
•• Cerebrovascular DiseaseCerebrovascular Disease



•• 1 in 3 adults 1 in 3 adults 

•• 1 billion worldwide1 billion worldwide

•• 2x CV mortality for 2x CV mortality for 
every 20/10 mm/Hg every 20/10 mm/Hg 
BP increaseBP increase

1/3
Untreated

1/3
Treated &

 Controlled

1/3
Treated &

 Uncontrolled

The Burden of HypertensionThe Burden of Hypertension



Impact of Blood Pressure ReductionImpact of Blood Pressure Reduction

WheltonWhelton

 

et al: JAMA 288:1882, 2002et al: JAMA 288:1882, 2002

Systolic blood pressure (mm Hg)Systolic blood pressure (mm Hg)
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ce
 (%

)
Pr

ev
al
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ce

 (%
) After interventionAfter intervention

Reduction in BPReduction in BP

 
(mm Hg)(mm Hg)

 

StrokeStroke

 

Coronary heart diseaseCoronary heart disease

 

TotalTotal
22

 

--66

 

--44

 

--33
33

 

--88

 

--55

 

--44
55

 

--1414

 

--99

 

--77

Reduction in mortality (%)Reduction in mortality (%)

Before interventionBefore intervention



 

in BPin BP



↑↑
 

HypertrophyHypertrophy
↑↑

 
ArrhythmiaArrhythmia

↑↑Oxygen consumptionOxygen consumption
↑↑

 
SystolicSystolic HFHF

↑↑
 

HFPEFHFPEF

VasoconstrictionVasoconstriction

InsulinInsulin
ResistanceResistance

Renal Sympathetic Renal Sympathetic Afferent NerveAfferent Nerve

↑↑

 

Renin Release Renin Release 

 

RAAS activationRAAS activation
↑↑

 

Sodium RetentionSodium Retention
↓↓

 

Renal Blood FlowRenal Blood Flow

Renal Afferent NervesRenal Afferent Nerves

SchlaichSchlaich, , SobotkaSobotka, , KrumKrum

 

et al. Hypertension 2009et al. Hypertension 2009



Initial Cohort Initial Cohort ––Lancet, 2009: Lancet, 2009: 
--FirstFirst--inin--man, nonman, non--randomizedrandomized
--45 patients with resistant HTN 45 patients with resistant HTN (SBP (SBP ≥≥160 mmHg on 160 mmHg on ≥≥3 anti3 anti--HTN drugs, HTN drugs, 
including a diuretic; including a diuretic; eGFReGFR

 

≥≥

 

45 mL/min45 mL/min) ) 
--1212--month datamonth data

Expanded Cohort Expanded Cohort ––

 

SymplicitySymplicity

 

HTNHTN--1:1:
--NonNon--randomizedrandomized
--153 patients with resistant HTN 153 patients with resistant HTN (SBP (SBP ≥≥160 mmHg on 160 mmHg on ≥≥3 anti3 anti--HTN drugs, HTN drugs, 
including a diuretic; including a diuretic; eGFReGFR

 

≥≥

 

45 mL/min45 mL/min) ) 
--2424--month followmonth follow--upup

Krum, et. al. Lancet. 2009;373:1275Krum, et. al. Lancet. 2009;373:1275--12811281

Sievert et al. European Society of Cardiology.  2010Sievert et al. European Society of Cardiology.  2010



Treated PatientsTreated Patients
 Significant, Sustained BP ResponseSignificant, Sustained BP Response

92% 92% 
of patients of patients 
have BP have BP ↓↓

BP changeBP change
(mmHg)(mmHg)

Sievert et al. European Society of Cardiology.  2010Sievert et al. European Society of Cardiology.  2010



ConclusionsConclusions

•• Transcatheter renal sympathetic Transcatheter renal sympathetic 
denervation is safe and simple to performdenervation is safe and simple to perform

•• Significant reductions in blood pressure Significant reductions in blood pressure 
were achieved in patients with multiwere achieved in patients with multi--drug drug 
resistant hypertensionresistant hypertension

•• This effect has been sustained through at This effect has been sustained through at 
least 24 monthsleast 24 months

•• Renal function remains stable post Renal function remains stable post 
procedureprocedure

Sievert et al, European Society of Cardiology, 2010Sievert et al, European Society of Cardiology, 2010



USAUSA
SymplicitySymplicity

 

HTNHTN--33
US randomized clinical trial US randomized clinical trial 

(upcoming)(upcoming)

EU/AUEU/AU
Other areas of researchOther areas of research
Insulin resistance, HF/Insulin resistance, HF/

 
cardiorenal, sleep apnea, cardiorenal, sleep apnea, 

moremore

SymplicitySymplicity

 

HTNHTN--22
EU/AU randomized clinical trialEU/AU randomized clinical trial

Staged Clinical EvaluationStaged Clinical Evaluation

FirstFirst--inin--manman

Series of pilot studiesSeries of pilot studies
SymplicitySymplicity

 

HTNHTN--11



•• 1000 patients screened, 60 sites1000 patients screened, 60 sites
•• 530 patients with stable resistant HTN530 patients with stable resistant HTN

•• >160/90 on 3+ meds including diuretic>160/90 on 3+ meds including diuretic
•• GFR >45GFR >45
•• Two main renal arteries, Two main renal arteries, ≥≥

 
4 mm, not diseased4 mm, not diseased

•• Randomized onRandomized on--table after angiogramtable after angiogram
•• RDN vs sham, 2:1, single blindedRDN vs sham, 2:1, single blinded

•• FollowFollow--up at 6 monthsup at 6 months
•• Primary EP: Office SBP, Major Adverse EventsPrimary EP: Office SBP, Major Adverse Events
•• Secondary EP: 24hr Ambulatory SBP, other safety Secondary EP: 24hr Ambulatory SBP, other safety 

and clinical endpoints and clinical endpoints 

SymplicitySymplicity--HTN IIIHTN III
 US pivotal clinical trialUS pivotal clinical trial



Comparative EffectivenessComparative Effectiveness
 High Impact InitiativesHigh Impact Initiatives

•• Coronary artery disease: acute and Coronary artery disease: acute and 
chronicchronic

•• HypertensionHypertension

•• Structural heart disease:  Aortic StenosisStructural heart disease:  Aortic Stenosis
•• Atrial fibrillationAtrial fibrillation

•• Congestive Heart FailureCongestive Heart Failure
•• Cerebrovascular DiseaseCerebrovascular Disease



National and Regional Trends in National and Regional Trends in 
Heart Failure Hospitalization and Mortality Heart Failure Hospitalization and Mortality 

Rates for Medicare Beneficiaries Rates for Medicare Beneficiaries 
1998 1998 ––

 
20082008

Oct. 19, 2011Oct. 19, 2011
Journal of the American Medical Journal of the American Medical 

AssociationAssociation
Drs. Chen, Normand, Wang and Drs. Chen, Normand, Wang and 

KrumholzKrumholz



Chen, Normand, Wang, Krumholz; JAMA

 
2011; 306(15): 1669-1678

2,8452,845
(per 100,000 (per 100,000 

personperson--years)years)

2,0072,007
(per 100,000 (per 100,000 

personperson--years)years)

Decline of 29.5%

Black men had the Black men had the 
lowest rate of decline lowest rate of decline 

among all raceamong all race--sex categories sex categories 
(4,142 in 1998 to 3,201 in 2008)(4,142 in 1998 to 3,201 in 2008)

Overall HF Hospitalization Declined Overall HF Hospitalization Declined 
Substantially From 1998 to 2008Substantially From 1998 to 2008



Heart Failure Hospitalization Rates Heart Failure Hospitalization Rates 
Declined Significantly Faster than the Declined Significantly Faster than the 

National MeanNational Mean
 

in 16 States and in 16 States and 
Significantly SlowerSignificantly Slower

 
in Three Statesin Three States



RiskRisk--Adjusted 1Adjusted 1--Year Mortality Year Mortality 
Decreased from Decreased from 31 percent31 percent

 
in 1999 in 1999 

to to 29.6 percent29.6 percent
 

in 2008in 2008

Decline 
of 6.6%



11--Year Mortality Rates Year Mortality Rates Declined Declined 
SignificantlySignificantly

 
in Four States, but in Four States, but 

IncreasedIncreased
 

in Five Statesin Five States

Despite Decline Over Last Decade, 
1-Year Mortality Rate Remains High



Hospital Readmissions and Hospital Readmissions and ACCACC’’ss
 

H2HH2H
•• Unplanned readmissions cost Medicare Unplanned readmissions cost Medicare 

$17.4 billion in 2004, with almost 20%$17.4 billion in 2004, with almost 20%
 

of all of all 
beneficiaries being beneficiaries being readmittedreadmitted

 
to a to a 

hospital within 30 days hospital within 30 days 
•• Heart failure is listed as the most common Heart failure is listed as the most common 

cause for a patient to be readmittedcause for a patient to be readmitted
•• MultiMulti--billion dollar savings possiblebillion dollar savings possible

Stephen F. Jencks, M.D., M.P.H., Mark V. Williams, M.D., Stephen F. Jencks, M.D., M.P.H., Mark V. Williams, M.D., 
and Eric A. Coleman, M.D., M.P.H.and Eric A. Coleman, M.D., M.P.H.

N N EnglEngl

 

J Med 2009; 360:1418J Med 2009; 360:1418--1428; 1428; April 2, 2009April 2, 2009

http://www.nejm.org/toc/nejm/360/14/


What is H2H?What is H2H?

Goal:Goal:
 

Reduce allReduce all--cause readmission cause readmission 
rates among patients discharged with rates among patients discharged with 
HF or AMI by 20 percent by 2012HF or AMI by 20 percent by 2012
•• National rallying pointNational rallying point
•• Catalyze actionCatalyze action
•• Leverage other initiativesLeverage other initiatives
•• Rapid learning communityRapid learning community
•• Building on successBuilding on success

www.H2HQuality.orgwww.H2HQuality.org

Presenter
Presentation Notes
Building on Success of IHI’s 100,000 Lives campaign, 5M Lives campaign and D2B (see next slide)



•• PostPost--discharge medication management discharge medication management 
•• Access to the proper medications and proper Access to the proper medications and proper 

education on useeducation on use

•• Early followEarly follow--up up 
•• FollowFollow--up visit scheduled with means of up visit scheduled with means of 

transportation within one week of dischargetransportation within one week of discharge

•• Symptom management Symptom management 
•• Recognize the signs and symptoms that Recognize the signs and symptoms that 

require medical attention and appropriate require medical attention and appropriate 
contact if they appearcontact if they appear

H2H Core ConceptsH2H Core Concepts

Presenter
Presentation Notes
The initiative will focus on the development of a learning community centered around these three core concepts, which are in alignment with the National Quality Forum Care Transitions Measures.

Hernandez et al JAMA paper reporting importance of follow up visits (pts seen within 7 days had lower readmission rates).




H2H Implementation Phase:H2H Implementation Phase:
 Participant/Enrollee Status as of April 2010Participant/Enrollee Status as of April 2010



Comparative EffectivenessComparative Effectiveness
 High Impact InitiativesHigh Impact Initiatives

•• Coronary artery disease: acute and Coronary artery disease: acute and 
chronicchronic

•• HypertensionHypertension

•• Structural heart disease:  Aortic StenosisStructural heart disease:  Aortic Stenosis
•• Atrial fibrillationAtrial fibrillation

•• Congestive Heart FailureCongestive Heart Failure
•• Cerebrovascular DiseaseCerebrovascular Disease



Aortic StenosisAortic Stenosis

CP1221265-2



TAVRTAVR



Baseline CharacteristicsBaseline Characteristics
 John 5:3John 5:3

““A multitude of those who A multitude of those who 
were sick, blind, lame and were sick, blind, lame and 
withered, waiting for the withered, waiting for the 
moving of the waters.moving of the waters.””

New American Standard BibleNew American Standard Bible



Baseline CharacteristicsBaseline Characteristics
CharacteristicCharacteristic TAVITAVI

 (n=179)(n=179)
Standard Standard 
TherapyTherapy

 (n=179)(n=179)

PP

Age Age ––
 

yryr 83.183.1±±8.68.6 83.283.2±±8.38.3 0.950.95

Male Male ––
 

#, (%)#, (%) 82 (45.8)82 (45.8) 84 (46.9)84 (46.9) 0.920.92

STS scoreSTS score 11.211.2±±5.85.8 12.112.1±±6.16.1 0.140.14

Logistic Logistic EuroSCOREEuroSCORE 26.426.4±±17.217.2 30.430.4±±19.119.1 0.040.04

NYHA class NYHA class ––
 

#, (%)#, (%)
IIII

 III or IVIII or IV
14 (7.8)14 (7.8)

 165 (92.2)165 (92.2)
11 (6.1)11 (6.1)

 168 (93.9)168 (93.9)

0.680.68

CAD CAD ––
 

#, (%)#, (%) 121 (67.6)121 (67.6) 133 (74.3)133 (74.3) 0.200.20

Leon MB et al, Leon MB et al, NEJM.orgNEJM.org, Sept. 22, 2010, Sept. 22, 2010
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TimeTime--toto--Event Curves for the Primary End Point and Other Event Curves for the Primary End Point and Other 
Selected End PointsSelected End Points

Leon MB et al: Leon MB et al: NEJM.orgNEJM.org, Sept 22, 2010, Sept 22, 2010
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Hazard ratio 0.55Hazard ratio 0.55

 

(95% CI 0.40(95% CI 0.40--0.74)0.74)
P<0.001P<0.001

%%

Death from Any CauseDeath from Any Cause

No. at riskNo. at risk
TAVITAVI
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Standard therapyStandard therapy

TAVITAVI

Hazard ratio 0.39Hazard ratio 0.39

 

(95% CI 0.27(95% CI 0.27--0.56)0.56)
P<0.001P<0.001

%%

Death from CV CauseDeath from CV Cause
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Standard therapyStandard therapy

TAVITAVI

Hazard ratio 0.46Hazard ratio 0.46

 

(95% CI 0.35(95% CI 0.35--0.59)0.59)
P<0.001P<0.001

%%

Death from Any Cause or Death from Any Cause or 
Repeat HospitalizationRepeat Hospitalization

No. at riskNo. at risk
TAVITAVI
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Primary EndpointPrimary Endpoint
 AllAll--Cause Mortality at 1 YearCause Mortality at 1 Year

MonthsMonths

0.0

0.1

0.2

0.3

0.4

0.5

0 6 12 18 24

No. at riskNo. at risk
TAVRTAVR

 

348348

 

298298

 

260260

 

147147

 

6767
AVRAVR

 

351351

 

252252

 

236236

 

139139

 

6565

HR [95% CI] = 0.93 [0.71, 1.22]
P=0.62

24.2

26.8

TAVR

AVR
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AllAll--Cause Mortality or StrokeCause Mortality or Stroke
 All Patients (n=699)All Patients (n=699)

MonthsMonths
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No. at riskNo. at risk
TAVRTAVR

 

348348
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252252

 

143143

 

6565
AVRAVR

 

351351

 

247247

 

232232

 

138138

 

6363

HR [95% CI] = 0.95 [0.73, 1.23]
P=0.70

26.526.5

28.028.0

TAVRTAVR

AVRAVR



Conclusions Conclusions 

•• TAVR is superior to medical therapy +/TAVR is superior to medical therapy +/--
 BAV in inoperable patients with severe ASBAV in inoperable patients with severe AS

•• TAVR is nonTAVR is non--inferior to open AVR among inferior to open AVR among 
patients with high risk AS (STS>10)patients with high risk AS (STS>10)



Conclusions Conclusions (cont.)(cont.)

•• Both TAVR and AVR were associated with important Both TAVR and AVR were associated with important 
but different but different periperi--procedural hazards:procedural hazards:

•• Major strokes at 30 days (3.8 vs 2.1%, p=0.20) and Major strokes at 30 days (3.8 vs 2.1%, p=0.20) and 
11--year (5.1% vs 2.4%, p=0.07) and major vascular year (5.1% vs 2.4%, p=0.07) and major vascular 
complications were more frequent with TAVR complications were more frequent with TAVR 
(11.0% vs 3.2%, p<0.001)(11.0% vs 3.2%, p<0.001)

•• Major bleeding (9.3% vs 19.5%, p<0.001) and new Major bleeding (9.3% vs 19.5%, p<0.001) and new 
onset atrial fibrillation (8.6% vs 16.0%, p<0.001) onset atrial fibrillation (8.6% vs 16.0%, p<0.001) 
were more frequent with AVRwere more frequent with AVR

•• TAVR and AVR are both acceptable therapies in these TAVR and AVR are both acceptable therapies in these 
highhigh--risk patients, differing risk patients, differing periperi--procedural hazards procedural hazards 
should influence caseshould influence case--based decisionbased decision--making making 
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Primary EndpointPrimary Endpoint
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179179

 

121121
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5656

 

2424
TAVRTAVR

 

179179

 

138138

 

124124

 

103103

 

6060

MonthsMonths

30.7%30.7%
TAVRTAVR

Std RxStd Rx50.7%50.7%



 

at 1 yr = 20.0%at 1 yr = 20.0%

 
NNT = 5.0 ptNNT = 5.0 pt

HR (95% CI) = 0.51 (0.38, 0.68)HR (95% CI) = 0.51 (0.38, 0.68)

 
Log rank P<0.001Log rank P<0.001



STSSTS--ACC National TCV RegistryACC National TCV Registry
 The VisionThe Vision

•• National Registry of ALL TAVRNational Registry of ALL TAVR
•• Linkage of STS and ACC NCDR databasesLinkage of STS and ACC NCDR databases
•• STS Adult Cardiac Surgery DatabaseSTS Adult Cardiac Surgery Database

•• Present in 95% of the >1,100 U.S. Heart Surgery CentersPresent in 95% of the >1,100 U.S. Heart Surgery Centers
•• >4 Million records>4 Million records

•• ACCFACCF--

 

NCDRNCDR
•• Present in 80% of ~1,500 U.S. Interventional Present in 80% of ~1,500 U.S. Interventional 

Catheterization LabsCatheterization Labs
•• >7Million records>7Million records

•• Develop TAVR  new module harmonized with both databasesDevelop TAVR  new module harmonized with both databases
•• Linkage with CMS administrative databaseLinkage with CMS administrative database
•• Linkage with SSDMFLinkage with SSDMF
•• Linkage with ACC Pinnacle Outpatient Registry for all aortic Linkage with ACC Pinnacle Outpatient Registry for all aortic 

stenosisstenosis

 

managementmanagement
•• Creation of a Creation of a ““research engineresearch engine””

 

for future studiesfor future studies



STSSTS--ACC National TCV RegistryACC National TCV Registry
 The VisionThe Vision

•• Creation of a generic platformCreation of a generic platform
•• Infrastructure for:Infrastructure for:

•• Pre market IDE  device submissionPre market IDE  device submission
•• Post market surveillancePost market surveillance
•• Compliance with labelingCompliance with labeling--

 

““indication creepindication creep””
•• Different devicesDifferent devices
•• Device iterationsDevice iterations

•• Develop comprehensive infrastructure for disease managementDevelop comprehensive infrastructure for disease management
•• Comparative effectiveness analysisComparative effectiveness analysis
•• Cost effectiveness researchCost effectiveness research
•• Appropriateness of care analysisAppropriateness of care analysis
•• Quality monitoringQuality monitoring
•• Performance improvement opportunityPerformance improvement opportunity
•• Observational and hypothesisObservational and hypothesis--driven studies of driven studies of ““real worldreal world””

 
practicepractice



SteeringSteering
CommitteeCommittee

STSSTS--ACCACC
LeadershipLeadership

FDA/CMS ex officioFDA/CMS ex officio

Science Science ––
Module CreationModule Creation

CommitteeCommittee
STSSTS--ACCACC

Members and StaffMembers and Staff

Research and Research and 
Publications Publications 
CommitteeCommittee

STSSTS--ACCACC
Members and StaffMembers and Staff

Advisory GroupAdvisory Group
IndustryIndustry

And Other And Other 
StakeholdersStakeholders

STSSTS--ACC National TCV RegistryACC National TCV Registry



STSSTS--ACC National TCV RegistryACC National TCV Registry
 Staged ApproachStaged Approach

•• Initial clinical module with demographics and 30 day Initial clinical module with demographics and 30 day 
outcomes of mortality and major morbidity being builtoutcomes of mortality and major morbidity being built--

 December, 2011December, 2011
•• Agreement of definitions based on VARC criteriaAgreement of definitions based on VARC criteria
•• Expanded clinical module for other outcomes Expanded clinical module for other outcomes 
•• Linkage with SSDMF for longLinkage with SSDMF for long--term survivalterm survival
•• Linkage with CMS database for long term outcomes, Linkage with CMS database for long term outcomes, 

comparative effectiveness and cost effectiveness comparative effectiveness and cost effectiveness 
researchresearch

•• Develop TAVR risk modelDevelop TAVR risk model
•• Global harmonization of  this registry with OUS Global harmonization of  this registry with OUS 

databases/studies based on VARC common definitionsdatabases/studies based on VARC common definitions



PostPost--market Surveillance: Goalsmarket Surveillance: Goals

•• The numerator and denominator of patients The numerator and denominator of patients 
receiving a device are both crucialreceiving a device are both crucial

•• Primary goals are the assessment of effectiveness Primary goals are the assessment of effectiveness 
and safety when applied in clinical practice for and safety when applied in clinical practice for 
ALL patients who receive the device, not a subsetALL patients who receive the device, not a subset

•• Use existing infrastructure of national clinical data Use existing infrastructure of national clinical data 
repositories to capture ALL patients undergoing repositories to capture ALL patients undergoing 
device placement: ACC/NCDR and STS device placement: ACC/NCDR and STS 



PostPost--market Surveillance: market Surveillance: 
What is InvolvedWhat is Involved

•• Infrastructure, wellInfrastructure, well--designed data forms to designed data forms to 
allow seamless collection of data for: allow seamless collection of data for: 
•• New iterations of the New iterations of the device(sdevice(s))
•• New adjunctive strategies (embolicNew adjunctive strategies (embolic

 protection, etc.)protection, etc.)
•• Changes in approach (transapical,Changes in approach (transapical,

 subclavian, transfemoral)subclavian, transfemoral)
•• Changes in patient selection criteria andChanges in patient selection criteria and

 outcome over timeoutcome over time



BenefitsBenefits

•• Leverage existing relationships between Leverage existing relationships between 
physicians/hospitals and clinical data physicians/hospitals and clinical data 
repositoriesrepositories

•• Data collection and data standards Data collection and data standards 
infrastructures already existinfrastructures already exist

•• National registry of therapies for structural National registry of therapies for structural 
heart diseaseheart disease
•• Comparative effectiveness researchComparative effectiveness research
•• Cost effectiveness researchCost effectiveness research



Comparative EffectivenessComparative Effectiveness
 High Impact InitiativesHigh Impact Initiatives

•• Coronary artery disease: acute and Coronary artery disease: acute and 
chronicchronic

•• HypertensionHypertension

•• Structural heart disease:  Aortic StenosisStructural heart disease:  Aortic Stenosis
•• Atrial fibrillationAtrial fibrillation

•• Congestive Heart FailureCongestive Heart Failure
•• Cerebrovascular DiseaseCerebrovascular Disease





Comparative EffectivenessComparative Effectiveness
 Key IssuesKey Issues

•• What is comparedWhat is compared
•• What are the metrics of comparisonWhat are the metrics of comparison

•• In whom are you comparing thingsIn whom are you comparing things



What do Quality and Pornography What do Quality and Pornography 
Have in Common?Have in Common?

•• Both are kind of hard to describe but you Both are kind of hard to describe but you 
know them when you see themknow them when you see them



EvidencedEvidenced--Based MedicineBased Medicine



Clinical ExperienceClinical Experience



RCTRCT’’ss



““It It ain'tain't
 

what you don't know that gets what you don't know that gets 
you into trouble. you into trouble. 

It's what you know for sure that just It's what you know for sure that just 
ain'tain't

 
so.so.””
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